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LIQUID CRYSTAL DISPLAY DEVICE AND
GAME DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device and a game device. Particularly, the present inven-
tion relates to: a liquid crystal display device capable of
performing, in its display surface, a plurality of displays; and
a game device including the liquid crystal display device.

BACKGROUND ART

[0002] Conventionally, many game devices such as
pachinko (pinball) game devices use a liquid crystal display
device as a component serving as an information display
section thereof.

[0003] Recently, the game device is requested to display, in
its information display section, (i) information displayed on a
liquid crystal display panel of the liquid crystal display device
and (ii) an accessory object and/or the like provided behind
the liquid crystal display device, in such a manner as to
arbitrary switch between display and non-display of the
accessory object and/or the like. The following will give a
description with reference to FIG. 11, which is a view sche-
matically illustrating a configuration of a game device, and
(a) and (b) of FIG. 12, each of which is a view illustrating a
display indicated by an information display section of the
game device.

[0004] As shown in FIG. 11, a game device 90 is provided
with, on its front surface, a circular gameboard 92 with which
it is possible to see how a game is going on. The game board
92 includes, in its substantially center region, an information
display section 94, which is mainly made of a liquid crystal
display panel of a liquid crystal display device.

[0005] The information display section 94 displays various
kinds of information according to how the game is going on.

[0006] For example, in a typical game, the information
display section 94 displays an image matching with the theme
of the game device, as shown in (a) of FIG. 12. Further,
depending on how the game is going on, the information
display section 94 displays a three-digit number whose digits
change as in a slot machine, as shown in (b) of FIG. 12.

[0007] (Patent Literature 1)

[0008] There have been proposed various configurations
for enabling such displays.

[0009] FIG. 13 is a view schematically illustrating a con-
figuration of'a display device 100 for a game device, which is
described in Patent Literature 1.

[0010] As shown in FIG. 13, for example, Patent Literature
1 describes the display device 100 for a game device, which
display device 100 includes (i) a transparent liquid crystal
display panel 110, (ii) a reel 120, and (iii) a shutter plate 130,
which is provided between the transparent liquid crystal dis-
play panel 110 and the reel 120.

[0011] (Patent Literature 2)

[0012] Further, Patent Literature 2 describes a configura-
tion including (i) an LCD shutter for image display, (ii) an
accessory object, which is provided behind the LCD shutter
for image display, and (iii) an LCD shutter for display switch-
ing, which is provided between the LCD shutter for image
display and the accessory object.
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[0013] (Polymer Dispersed Liquid Crystal Panel)

[0014] Here, used as (i) the shutter plate described in Patent
Literature 1 or (i) the LCD shutter for display switching
described in Patent Literature 2 can be a so-called polymer
dispersed liquid crystal panel.

[0015] The following will give a description with reference
to (a) and (b) of FIG. 14, each of which is a view showing a
state oflight in a polymer dispersed liquid crystal panel. Here,
(a) of FIG. 14 shows how light is transmitted while a voltage
is applied to a liquid crystal layer, whereas (b) of FIG. 14
shows how light is transmitted while no voltage is applied to
the liquid crystal layer.

[0016] The polymer dispersed liquid crystal panel 200
includes a first substrate 210, a second substrate 220, and a
liquid crystal layer 230 containing small liquid crystal drop-
lets 240, which liquid crystal layer 230 is sandwiched
between the first substrate 210 and the second substrate 220.
[0017] As shown in (a) of FIG. 14, while a voltage is
applied to the liquid crystal layer 230, liquid crystal mol-
ecules contained in the small liquid crystal droplets 240 in the
liquid crystal layer 230 are oriented along the same direction.
Consequently, light L is transmitted therethrough without
being dispersed in the liquid crystal layer 230, whereby the
polymer dispersed liquid crystal panel 200 comes into a so-
called transparent state.

[0018] On the other hand, as shown in (b) of FIG. 14, while
no voltage is applied to the liquid crystal layer 230, the liquid
crystal molecules contained in the small liquid crystal drop-
lets 240 in the liquid crystal layer 230 are oriented in random
directions. Consequently, light L is dispersed in the liquid
crystal layer 230, whereby the polymer dispersed liquid crys-
tal panel 200 comes into a so-called opaque state.

[0019] As described above, the polymer dispersed liquid
crystal panel 200 is switched between the transparent state
and the opaque state. This makes it possible to switch between
a visible state and an invisible state (non-shielded state and
shielded state) for a reel, an accessory object, and/or the like
provided behind the polymer dispersed liquid crystal panel
200.

[0020] (Patent Literature 3)

[0021] Patent Literature 3 describes, as a display device
capable of displaying a plurality of images on its display
surface, a display device including (i) a plurality of projec-
tors, each of which serves as an image source, and (ii) a
multi-screen.
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SUMMARY OF INVENTION

Technical Problem

[0028] However, the conventional display device involve
the following problem: In displaying a plurality of images on
its display surface, display quality is likely to be impaired in
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aboundary region between the images. This will be described
below with reference to FIGS. 15 through 18.

[0029] Each of FIGS. 15 and 16 is a view schematically
illustrating a configuration of a liquid crystal display device
10. FIG. 15 shows the liquid crystal display device 10 viewed
at an oblique angle, whereas FIG. 16 shows the liquid crystal
display device 10 viewed from a side.

[0030] As shown in FIGS. 15 and 16, the liquid crystal
display device 10 is mainly constituted by a display unit 14
and an accessory object section 18, which is provided behind
the display unit 14. The display unit 14 is mainly constituted
by a liquid crystal display section 20, a backlight unit 30, and
a shutter section 50.

[0031] According to the above configuration, the liquid
crystal display device 10 can select one of (i) a display show-
ing a display on a liquid crystal display panel 22 provided in
the liquid crystal display section 20, (ii) a display showing an
accessory object 60 provided in the accessory object section
18, and (iii) a display showing a display on the liquid crystal
display panel 22 and the accessory object 60, and show the
selected one a main observer of the liquid crystal display
device 10. The following will describe how each display is
performed.

[0032] (Backlight Unit)

[0033] First, the backlight unit 30 will be described. As
shown in FIG. 16, the backlight unit 30 is a so-called side light
type backlight unit. Further, the backlight unit 30 has a light-
emitting surface whose center region is hollowed out.
[0034] Specifically, the backlight unit 30 includes a light
source 32 made of a fluorescent tube and/or the like, a light
guide plate 34, and a diffusing plate 38. Each of the light guide
plate 34 and the diffusing plate 38 has a center region which
1s hollowed out in a stripe shape.

[0035] The light-emitting surface of the backlight unit 30,
which is shaped in a horizontally-long rectangle, includes a
stripe-shaped region which is in parallel with a horizontal
longer side of the backlight unit 30 and is located in a sub-
stantially center of the backlight unit 30 when viewed in a
direction along a vertical shorter side of the backlight unit 30.
In respective regions corresponding to the stripe-shaped
region (i.e., in FIGS. 15 and 16, a region sandwiched between
two boundary lines 26 (hollowed-out region R10)), the light
guide plate 34 and the diffusing plate 38 do not exist.

[0036] In other words, a display surface 24, shaped in a
horizontally-long rectangle, of the liquid crystal display sec-
tion 20 is divided into three stripe-shaped regions by the two
boundary lines 26, which are in parallel with horizontal sides
of the display surface 24. Of the three regions, a region
located in the center is a main display region 27, and regions
located above and below the main display region 27 are a first
sub display region 284 and a second sub display region 282,
respectively, the first sub display region 284 and the second
sub display region 285 serving as a sub display region 28.
[0037] Behind the display surface 24, the backlight unit 30
is provided. Here, the light guide plate 34 and the diffusing
plate 38 of the backlight unit 30 are provided behind the first
sub display region 28a and the second sub display region 285
of the display surface 24, but are not provided behind the main
display region 27.

[0038] Namely, a region behind the main display region 27
is the hollowed-out region R10.

[0039] (Shutter Section)

[0040] The shutter section 50 includes, as the polymer dis-
persed liquid crystal panel, a shutter liquid crystal panel 52.
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[0041] Specifically, the polymer dispersed liquid crystal
panel is not provided in an entire region behind the display
surface 24, but is provided in a region behind the main display
region 27. Namely, the shutter liquid crystal panel 52 is pro-
vided in a region corresponding to the hollowed-out region
R10 of the backlight unit 30.

[0042] (Display Method)

[0043] According to the above configuration, the liquid
crystal display device 10 can perform various displays. This
will be described with reference to (a), (b), and (c) of FIG. 17,
each of which shows a display performed by the liquid crystal
display device 10.

[0044] Theliquid crystal display device 10 can perform, for
an observer of the liquid crystal display device 10, (i) a
display (display mode 1) showing only a display on the liquid
crystal display panel 22, (ii) a display (display mode 2) show-
ing a display on the liquid crystal display panel 22 and the
accessory object 60, and (iii) a display (display mode 3)
showing only the accessory object 60.

[0045] (Display Mode 1)

[0046] In the display mode 1, illustrated in (a) of FIG. 17,
for showing only a display on the liquid crystal display panel
22, the liquid crystal display panel 22 displays a desired
image on its entire surface, and the shutter liquid crystal panel
52 is in an opaque state. Further, the light source 32 of the
backlight unit 30 is turned on.

[0047] In this state, the accessory object 60, which is pro-
vided behind the shutter liquid crystal panel 52 being in the
opaque state, is shielded and made invisible to the observer of
the liquid crystal display device 10.

[0048] Consequently, to the observer, only the image dis-
played on the liquid crystal display panel 22 is shown.
[0049] During the display mode 1, in the main display
region 27, the shutter liquid crystal panel 52 being in the
opaque state serves as alight-emitting surface ofa planer light
source for emitting light to the liquid crystal display panel 22
from behind the liquid crystal display panel 22. On the other
hand, in the sub display region 28, the light guide plate 34 and
the diffusing plate 38 serve as a light-emitting surface of a
planer light source for emitting light to the liquid crystal
display panel 22 from behind the liquid crystal display panel
22.

[0050] (Display Mode 2)

[0051] Next, the following will describe the display mode
2, illustrated in (b) of FIG. 17, for showing both of a display
on theliquid crystal display panel 22 and the accessory object
60.

[0052] In the display mode 2, the liquid crystal display
panel displays desired images on respective regions corre-
sponding to the first sub display region 28a and the second
sub display region 284,

[0053] On the other hand, the main display region 27 in the
liquid crystal display panel 22 is in a transparent state, so that
no image is displayed on the main display region 27. Further-
more, the shutter liquid crystal panel 52 is in a transparent
state, so that the accessory object 60 provided behind the
shutter liquid crystal panel 52 is not shielded and is made
visible.

[0054] Note that, in this state, the light source 32 of the
backlight unit 30 is turned on.

[0055] In this state, the observer can see the image dis-
played on the sub display region 28. At this time, the light
guide plate 34 and the diffusing plate 38 of the backlight unit
serve as a light-emitting surface of a planer light source for
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emitting light to the liquid crystal display panel 22 from
behind the liquid crystal display panel 22.

[0056] On the other hand, in the main display region 27,
both of the liquid crystal display panel 22 and the shutter
liquid crystal panel 52 are transparent. Therefore, the
observer can see the accessory object 60 therethrough.
[0057] (Display Mode 3)

[0058] Next, the following will describe the display mode
3, illustrated in (c) of FIG. 17, for showing only the accessory
object 60.

[0059] Inthe display mode 3, the entire surface of the liquid
crystal display panel 22 is in a transparent state, and no image
is displayed thereon. Further, the shutter liquid crystal panel
52 is also in a transparent state, so that the accessory object 60
provided behind the shutter liquid crystal panel 52 is not
shielded and is made visible.

[0060] Note that, in this state, the light source 32 of the
backlight unit 30 is turned off.

[0061] In this state, the observer can see the accessory
object 60 through the main display region 27.

[0062] (Bright Line)

[0063] As described above, the liquid crystal display device
10 can perform various displays. However, as described pre-
viously, in a case where a plurality of displays are performed
on the display surface 24, a bright line appears at and around
a boundary line between the displays, which results in an
impairment in display quality.

[0064] Namely, in the above-described configuration,
bright lines 42 (see the hatching parts in (a) and (b) of FIG. 17)
appear (i) at and around a boundary line 26 between the main
display region 27 and the first sub display region 28a and (i)
at and around a boundary line 26 between the main display
region 27 and the second sub display region 28.

[0065] Particularly while the light source 32 of the back-
light unit 30 is turned on, the bright line 42, which appears at
and around the boundary line 26, increases its intensity at and
around an edge of the light guide plate (i.e., an edge surface 36
of the light guide plate), which edge is created as a result of
hollowing-out of the light guide plate 34.

[0066] Even while the light source 32 of the backlight unit
30 is turned off, the bright line 42 is likely to appear, particu-
larly in a case where a light source for accessory object
illumination, which light source is for emitting light to the
accessory object 60, is provided in the accessory object sec-
tion 18 and the light source for the accessory object illumi-
nation is turned on. This is because that light emitted from the
light source for the accessory object illumination reaches the
light guide plate 34, and causes a similar phenomenon to that
occurring while the light source 32 of the backlight unit 30 is
turned on.

[0067] The following will give a description with reference
to (a) and (b) of FIG. 18, each of which is a view illustrating
a cross-sectional configuration of the display unit 14. Note
that the arrow L shown in (b) of FIG. 18 indicates a light path
of visible light.

[0068] Asshownin (a)of FIG. 18, the liquid crystal display
device 10 has the hollowed-out region R10, for which the
light guide plate 34 is not provided.

[0069] Therefore, the light guide plate 34 has, at the edge
surface 36, a boundary between the light guide plate 34 and a
space. In this boundary, light is refracted and reflected con-
siderably. This causes the bright line 42.
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[0070] Namely, as shown in (b) of FIG. 18, particularly in
the edge surface 36 of the light guide plate, visible light has a
higher density.

[0071] Further, the bright line 42 is more outstandingly
observed in a configuration including the shutter liquid crys-
tal panel 52 provided in the hollowed-out region R10. The
reason for this is as follows: Light relating to the bright line
42, which appears at and around the edge surface 36 of the
light guide plate, is reflected by a surface of the shutter liquid
crystal panel 52. As a result, the light is more likely to enter
the eyes of the observer of the liquid crystal display device 10.
[0072] Furthermore, the bright line 42 is further more out-
standingly observed in a configuration including a diffusing
plate (not illustrated) provided for the backlight unit 30,
which diffusing plate is also hollowed out in the same manner
as for the light guide plate 34. This is because that a bright line
42 is likely to appear in an edge of the diffusing plate (i.e., an
edge surface of the diffusing plate), as well as in the edge
surface 36 of the light guide plate.

[0073] As described above, a configuration (e.g., the liquid
crystal display device 10 described with reference to F1G. 15,
etc. and the configurations described in Patent Literatures 1
and 2) for emitting lights of different intensities from a dis-
play surface to a main observer due to, e.g., the display
surface including (i) a region for which a light guide plate is
provided and (ii) a region for which the light guide plate is not
provided has the problem of a bright line appearing at and
around a boundary between these regions.

[0074] Furthermore, the configuration described in Patent
Literature 3 includes the plurality of image sources. This
makes the configuration complicated, which causes a prob-
lem of increasing cost.

[0075] The present invention was made in view of the fore-
going problems, and an object of the present invention is to
provide aliquid crystal display device and a game device each
of which is capable of performing a plurality of displays in its
display surface, with a simple configuration but without
impairing display quality.

[0076] Particularly, an object of the present invention is to
provide the liquid crystal display device and the game device
each of which hardly allows observation of a bright line in a
boundary between the displays on the display surface.

Solution to Problem

[0077] In order to solve the foregoing problems, a liquid
crystal display device of the present invention is a liquid
crystal display device, including: a liquid crystal display
panel for displaying an image; and a backlight unit provided
behind the liquid crystal display panel, the backlight unit
including a light-emitting surface including at least two
regions capable of emitting lights of respective different
brightness levels, the liquid crystal display panel including a
display surface including regions which correspond to
respective said at least two regions and are capable of per-
forming respective different displays, the display surface of
the liquid crystal display panel being provided with an optical
member which is transparent and has a part covering at least
a boundary line between said at least two regions of the
light-emitting surface of the backlight unit, when seen in a
plan view, and the part of the optical member being formed to
have across section having a curvature, which cross section is
in a thickness direction of the optical member.

[0078] According to the above configuration, it is possible
to provide a plurality of display regions in the display surface,
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and to cause the backlight unit to have different brightness
levels for the respective display regions. Thus, with the above
configuration, it is possible to perform a wide variety of
displays.

[0079] Furthermore, according to the above configuration,
the transparent optical member having a curvature is provided
on the display surface of the liquid crystal display panel so as
to cover the boundary line between the regions.

[0080] Therefore, light emitted from aregion at and around
the boundary line is reflected by the curved surface of the
optical member, before reaching an observer of the liquid
crystal display device. Consequently, the light travels in vari-
ous directions in a wide range. In other words, the light
emitted from the region at and around the boundary line
becomes easy to disperse.

[0081] As aresult, it is possible to reduce a rapid change in
luminance in the boundary line between the regions having
different brightness levels.

[0082] Thus, according to the above configuration, it is
possible to provide a liquid crystal display device capable of
performing a plurality of displays in its display surface, with
such a simple configuration that an optical member is pro-
vided on the display surface, but without impairing display
quality.

[0083] Further, the liquid crystal display device of the
present invention can be configured such that: the backlight
unit includes a light guide plate; a region of the light guide
plate is hollowed out, so as to provide said at least two regions
capable of emitting lights of respective different brightness
levels; and the boundary line corresponds to an edge surface
of the light guide plate, the edge surface being created by
hollowing out the region of the light guide plate.

[0084] According to the above configuration, a region of
the light guide plate of the backlight unit is hollowed out. This
allows the observer of the liquid crystal display device to see
not only an image on the liquid crystal display panel but also
a space behind the backlight unit. Namely, the display surface
can perform not only a display showing an image displayed
on the liquid crystal display panel but also a display showing
an actual object provided behind the backlight unit. Thus, the
above configuration can show, to the observer of the liquid
crystal display device, a display with strong visuals.

[0085] Here, at and around the edge surface, which has
been created by hollowing out the region of the light guide
plate, a rapid change in luminance may occur, so that a bright
line is likely to appear along the edge surface.

[0086] In order to avoid this, according to the above con-
figuration, the transparent optical member having a curvature
1s provided in a part of the display surface of the liquid crystal
display panel which part covers the edge surface. This makes
it possible to (i) reduce a change in luminance at and around
the edge surface and (ii) make a bright line inconspicuous.
[0087] Thus, according to the above configuration, it is
possible to provide a liquid crystal display device which
hardly allows observation of a bright line and/or the like in a
boundary between displays on a display surface of the liquid
crystal display device.

[0088] Further, the liquid crystal display device of the
present invention is preferably configured such that: the opti-
cal member is provided so as to cover the hollowed-out region
of the light guide plate, when seen in a plan view.

[0089] According to the above configuration, the hollowed-
out region of the light guide plate is covered with the optical
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member. This makes it possible to reduce a rapid change in
luminance in the hollowed-out region.

[0090] Namely, if the hollowed-out region includes (i) a
part covered with the optical member and (ii) a part not
covered with the optical member, display conditions in the
respective parts may differ from each other. Furthermore,
another bright line and/or the like may occur in a boundary
region between these parts.

[0091] On the other hand, according to the above configu-
ration, the hollowed-out region is covered with the optical
member; therefore, it is possible to prevent the difference in
the display condition or occurrence of another bright line.
[0092] Further, the liquid crystal display device of the
present invention can include: an accessory object provided
behind the backlight unit; and a shutter liquid crystal panel for
shielding the accessory object, the shutter liquid crystal panel
being provided in a region between the backlight unit and the
accessory object so as to cover the hollowed-out region of the
light guide plate.

[0093] The above configuration includes (i) the accessory
object and (ii) the shutter liquid crystal panel capable of
shielding the accessory object. Therefore, the above configu-
ration can show, to the observer, not only an image on the
liquid ecrystal display panel but also the accessory object,
which is an actual object.

[0094] Thus, the above configuration can perform a display
with strong visuals.

[0095] Further, the liquid crystal display device of the
present invention can be configured such that: the shutter
liquid crystal panel is a polymer dispersed liquid crystal
panel.

[0096] According to the above configuration, the shutter
liquid crystal panel is made of the polymer dispersed liquid
crystal panel. Thus, it is possible to switch between display
and non-display of the accessory object with a simple con-
figuration.

[0097] Furthermore, according to the above configuration,
it is possible to clearly show the accessory object while the
display mode for the accessory object is set to be “display”,
and to adequately shield the accessory object while the dis-
play mode for the accessory object is set to be “non-display”.
[0098] Further, the liquid crystal display device of the
present invention is preferably configured such that: the opti-
cal member, which is transparent, has a light transmittance of
80% or more.

[0099] According to the above configuration, the optical
member has a light transmittance of 80% or more. Therefore,
the observer of the liquid crystal display device hardly notices
the existence of the optical member. Thus, it is possible to
prevent a reduction in clearness of a displayed image, which
reduction may be caused by the optical member provided.
[0100] Further, the liquid crystal display device of the
present invention is preferably configured such that: a radius
of the curvature is 10 mm or more and not more than 100 mm.
[0101] According to the above configuration, the radius of
the curvature is 10 mm or more and not more than 100 mm.
With this, in a boundary between regions having respective
different brightness levels, it is possible to more efficiently
reduce arapid change in luminance and prevent occurrence of
a bright line.

[0102] Further, a game device of the present invention pref-
erably includes the above-described liquid crystal display
device.
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[0103] According to the above configuration, it is possible
to display a plurality of images, while preventing a boundary
between display regions from being recognized. Thus, it is
possible to provide a game device having a higher quality and
a greater impact.

Advantageous Effects of Invention

[0104] As described above, a liquid crystal display device
of the present invention includes: a liquid crystal display
panel for displaying an image; and a backlight unit provided
behind the liquid crystal display panel, the backlight unit
including a light-emitting surface including at least two
regions capable of emitting lights of respective different
brightness levels, the liquid crystal display panel including a
display surface including regions which correspond to
respective said at least two regions and are capable of per-
forming respective different displays, the display surface of
the liquid crystal display panel being provided with an optical
member which is transparent and has a part covering, when
seen in a plan view, at least a boundary line between said at
least two regions of the light-emitting surface of the backlight
unit, and the part of the optical member being formed to have
a cross section having a curvature, which cross section is in a
thickness direction of the optical member.

[0105] Thus, itis possible to provide a liquid crystal display
device capable of performing a plurality of displays in its
display surface, with a simple configuration but without
impairing display quality.

BRIEF DESCRIPTION OF DRAWINGS

[0106] FIG.1

[0107] FIG.11sa perspective view schematically illustrat-
ing ofa configuration of a liquid crystal display device of one
embodiment of the present invention.

[0108] FIG.2

[0109] FIG. 2 is a side view schematically illustrating the
configuration of the liquid crystal display device of the one
embodiment of the present invention.

[0110] FIG.3

[0111] FIG. 3isa cross-sectional view schematically illus-
trating the configuration of the liquid crystal display device of
the one embodiment of the present invention.

[0112] FIG.4

[0113] FIG. 4 is a view illustrating a cross-sectional con-
figuration of a display unit of the one embodiment of the
present invention.

[0114] FIG.5

[0115] FIG. 5is a view illustrating displays performed by
the liquid crystal display device of the one embodiment of the
present invention. (a) of FIG. 5 illustrates a display showing
only a display on the liquid crystal display panel, (b) of FIG.
5 illustrates a display showing a display on the liquid crystal
display panel and an accessory object, and (¢) of FIG. 5is a
display showing only the accessory object.

[0116] FIG.6

[0117] FIG. 6isa view schematically illustrating a configu-
ration of a liquid crystal display device. (a) of FIG. 6 shows
the liquid crystal display device viewed at an oblique angle,
and (b) of FIG. 6 shows a display condition of a display
surface of the liquid crystal display device.

[0118] FIG.7

[0119] FIG.7isa view schematically illustrating a configu-
ration of a liquid crystal display device of another embodi-
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ment of the present invention. (a) of FIG. 7 shows the liquid
crystal display device viewed at an oblique angle, and (b) of
FIG. 7 shows a display condition of a display surface of the
liquid crystal display device.

[0120] FIG.8

[0121] FIG. 8isa view schematically illustrating a configu-
ration of the liquid crystal display device. (a) of FIG. 8 shows
a front view of the liquid crystal display device, and (b) of
FIG. 8 shows a bottom view of the liquid crystal display
device.

[0122] FIG.9

[0123] FIG. 9isa view schematically illustrating a configu-
ration of the liquid crystal display device of said another
embodiment of the present invention. (a) of FIG. 9 shows a
front view of the liquid crystal display device, and (b) of FIG.
9 shows a bottom view of the liquid crystal display device.
[0124] FIG.10

[0125] FIG. 10 is a view schematically illustrating a con-
figuration of a liquid crystal display device of further another
embodiment of the present invention. (a) of F1G. 10 shows the
liquid crystal display device viewed from a side, and (b) of
FIG. 10 shows a display condition of a display surface of the
liquid crystal display device.

[0126] FIG. 11

[0127] FIG. 11 is a view schematically illustrating a con-
figuration of a game device.

[0128] FIG.12

[0129] FIG. 12 is a view illustrating displays performed in
an information display section of the game device. (a) of FIG.
12 illustrates a display showing an image matching with the
theme of the game device, and (b) of FIG. 12 illustrates a
display showing numbers on a slot machine.

[0130] FIG. 13

[0131] FIG. 13 is a view schematically illustrating a con-
figuration of a display device for a game machine, which
display device is described in Patent Literature 1.

[0132] FIG. 14

[0133] FIG. 14 is a view illustrating states of light observed
in a polymer dispersed liquid crystal panel. (a) of FIG. 14
shows a state of light observed while a voltage is applied, and
(b) of FIG. 14 shows a state of light observed while no voltage

is applied.
[0134] FIG.15
[0135] FIG. 15 is a view schematically illustrating a con-

figuration of a liquid crystal display device.

[0136] FIG. 16

[0137] FIG. 16 is a view schematically illustrating a con-
figuration of the liquid crystal display device.

[0138] FIG.17

[0139] FIG. 17 is a view illustrating display conditions of
the liquid crystal display device. (a) of FIG. 17 shows a
display mode 1, (b) of FIG. 17 shows a display mode 2, and (c)
of F1G. 17 shows a display mode 3.

[0140] FIG. 18

[0141] FIG. 18 is a view illustrating a cross-sectional con-
figuration of a display unit. (a) of FIG. 18 mainly shows a
schematic configuration of the display unit, and (b) of FIG. 18
mainly shows a light path of visible light.

DESCRIPTION OF EMBODIMENTS
Embodiment 1

[0142] The following will describe one embodiment of the
present invention with reference to figures.
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[0143] (Configuration of Liquid Crystal Display Device)
[0144] First, the following will schematically describes a
configuration of a liquid crystal display device 10 of the
present embodiment with reference to FIGS. 1 and 2. Each of
FIGS. 1 and 2 is a view schematically illustrating a configu-
ration of the liquid crystal display device 10 of the present
embodiment. FIG. 1 shows the liquid crystal display device
10 viewed at an oblique angle, whereas FIG. 2 shows the
liquid crystal display device 10 viewed from a side.

[0145] Asshown in FIG. 1, the liquid crystal display device
10 of the present embodiment has a similar configuration to
that of the liquid crystal display device 10 which is previously
explained with reference to FIG. 15, etc.

[0146] Namely, as shown in FIGS. 1 and 2, the liquid crys-
tal display device 10 of the present embodiment is mainly
constituted by a display unit 14 and an accessory object
section 18, which is provided behind the display unit 14.
[0147] (Accessory Object Section)

[0148] The accessory object section 18 includes an acces-
sory object 60, which is a subject whose entity is desired to be
directly shown to an observer of the liquid crystal display
device 10. The configuration shown in FIGS. 1 and 2 includes
a reel as an example of the accessory object 60, which reel
indicates numbers as by a slot machine.

[0149] (Display Unit)

[0150] On the other hand, the display unit 14 is mainly
constituted by a liquid crystal display section 20, a backlight
unit 30, and a shutter section 50, each of which will be
described below.

[0151] (Liquid Crystal Display Section)

[0152] The liquid crystal display section 20 includes a lig-
uid crystal display panel 22 serving as a display surface 24.
[0153] (Backlight Unit)

[0154] Thebacklightunit 30 is provided as a side-light type
backlight unit, and has a light-emitting surface whose center
region is hollowed out.

[0155] Specifically, the backlight unit 30 includes a light
source 32 made of a fluorescent tube and/or the like, a light
guide plate 34, and a diffusing plate (not illustrated). Each of
the light guide plate 34 and the diffusing plate has a center
region which is hollowed out in a stripe shape.

[0156] Thelight-emitting surface ofthe backlight unit 30 of
the present embodiment is shaped in a substantially horizon-
tally-long rectangle. The backlight unit 30 includes a stripe-
shaped region which is in parallel with a horizontal longer
side of the backlight unit 30 and is located in a substantially
center of the backlight unit 30 when viewed in a direction
along a vertical shorter side of the backlight unit 30. In respec-
tive regions corresponding to the stripe-shaped region, the
light guide plate and the diffusing plate 38 do not exist (hol-
lowed-out region R10). This configuration provides, in the
light-emitting surface of the backlight unit 30, regions from
which lights of respective different brightness levels can be
emitted.

[0157] Namely, (i) light emitted from a region of the light-
emitting surface corresponding to the region in which the
light guide plate 34 exists is brighter than (ii) light emitted
from a region of the light-emitting surface corresponding to
thehollowed-out region R10, i.e., the region in which the light
guide plate 34 does not exist.

[0158] A boundary between (i) the region in which the light
guide plate 34 exists and (ii) the region in which the light
guide plate 34 does not exist corresponds to a boundary line
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26. Namely, the boundary line 26 corresponds to a periphery
edge of the hollowed-out region R10.

[0159] Inthe present embodiment, the hollowed-out region
R10 is provided so as (i) to be in parallel with the horizontal
longer side of the backlight unit 30 and (ii) to correspond to
the center region of the backlight unit 30 when viewed in the
direction along the vertical shorter side of the backlight unit
30. Therefore, two boundary lines 26 are provided on the
display surface 24 ofthe liquid crystal display panel 22 so that
the boundary lines 26 are in parallel with the horizontal longer
side of the backlight unit 30.

[0160] The display surface 24 is divided into three stripe-
shaped regions by the two boundary lines 26. Of the three
regions, a region located in the center is a main display region
27, and regions located above and below the main display
region 27 are a first sub display region 28a and a second sub
display region 285, respectively, the first sub display region
28a and the second sub display region 285 serving as a sub
display region 28.

[0161] Namely, a region behind the display surface 24
includes (i) a region behind the first sub display region 28a
and a region behind the second sub display region 28, in each
of which regions the light guide plate 34 and the diffusing
plate are provided, and (ii) a region behind the main display
region 27, in which region the light guide plate 34 and the
diffusing plate are not provided.

[0162] In other words, the region behind the main display
region 27 is the hollowed-out region R10. Further, as
described above, in the region behind the main display region
27, the light guide plate 34 and the like are not provided.
Therefore, light emitted by the backlight unit 30 is likely to
have different brightness levels in (i) the main display region
27 and (ii) the sub display region 28 (the first sub display
region 28a, the second sub display region 285).

[0163] (Shutter Section)

[0164] Next, the following will describe the shutter section
50.

[0165] In the display unit 14, the shutter section 50 is pro-

vided behind the backlight unit 30.

[0166] Further, the shutter section 50 includes, as a shutter
liquid crystal panel 52, a polymer dispersed liquid crystal
panel having a similar configuration to the previously-ex-
plained one.

[0167] Specifically, the shutter liquid crystal panel 52 is
provided so as to cover the hollowed-out region R10 of the
backlight unit 30.

[0168] FIG. 3isa cross-sectional view illustrating the con-
figuration of the liquid crystal display device 10 ofthe present
embodiment. More specifically, FIG. 3 shows a model
arrangement of members provided in the vicinity of the hol-
lowed-out region R10, particularly, the shutter liquid crystal
panel 52 and a light guide body 70 (described later).

[0169] As shown in FIG. 3, the shutter liquid crystal panel
52 is provided so as to extend over the two boundary lines 26,
and the shutter liquid crystal panel 52 and the light guide plate
34 are partially overlapped with each other.

[0170] Namely, each of widths (D21 and D22 shown in
FIG. 3) in which the shutter liquid crystal panel 52 and the
light guide plate 34 are overlapped with each other has a
positive value.

[0171] (Light Guide Body)

[0172] A characteristic point of the liquid crystal display
device 10 of the present embodiment is the light guide body
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70, which is provided on the display surface 24 of the liquid
crystal display section 20 as a transparent optical member.
[0173] Namely, as shown in FIG. 1, the light guide body 70,
which is in the form of a shape covering the main display
region 27 almost entirely, specifically, in the form of a hori-
zontally-long rectangle, is provided on the display surface 24
of the liquid crystal display panel 22.

[0174] Thelight guide body 701is transparent, and is formed
s0 as to be substantially in the form of the letter “D” in cross
section. Further, the light guide body 70 is made of a trans-
parent acrylic material. More specifically, on the display sur-
face 24, the light guide body 70 is provided so as to cover the
hollowed-out region R10.

[0175] Ofedge parts of the light guide body 70, an edge part
facing the boundary line 26 is formed to have a curved sur-
face. In other words, the light guide body 70 is formed to have
a cross section having a curvature, which cross section is in a
thickness direction of the light guide body 70.

[0176] Namely, as shown in FIG. 1, of the four sides of the
substantially rectangular light guide body 70, two sides fac-
ing the respective boundary lines 26 are provided with their
corresponding curved surface sections 72.

[0177] Note that the transparent optical member is not lim-
ited to any specific type, as long as an image can be recog-
nized through the optical member. For example, the transpar-
ent optical member is preferably a material having a
transmittance of 80% or more, particularly preferably, a
transparent acrylic material or the like.

[0178] (Position of Light Guide Body)

[0179] The following will give a further concrete descrip-
tion with reference to FIG. 3, which is a cross-sectional view
illustrating the configuration of the liquid crystal display
device 10 of the present embodiment.

[0180] As shown in FIG. 3, the backlight unit 30 includes
not only the light guide plate 34 (previously described with
reference to FIG. 1), but also (i) the diffusing plate 38, which
is provided between the light guide plate 34 and the liquid
crystal display panel 22, and (ii) a backlight chassis 44, which
is provided behind the light guide plate 34.

[0181] As well as the light guide plate 34, each of the
diffusing plate 38 and the backlight chassis 44 also has a
region which corresponds to the main display region 27 and is
hollowed out. Accordingly, the diffusing plate 38 has an edge
surface 40, which is an edge surface created as a result of the
hollowing-out similarly to the edge surface 36 of the light
guide plate 34.

[0182] As described previously, the light guide body 70 is
provided so as to cover the hollowed-out region R10. Specifi-
cally, the edge sections of the light guide body 70 are posi-
tioned so as to cover the boundary lines 26 between the
hollowed-out region R10 and the light guide plate 34.
[0183] Namely, preferably, the light guide body 70 is pro-
vided on the display surface 24 of the liquid crystal display
panel 22 so that each of widths D1 and D2 (shown in FIG. 3)
in which the hollowed-out region R10 and the light guide
body 70 are overlapped with each other has a positive value.
[0184] There are by no means any particular limitations as
to a method of fixing the light guide body 70 in the display
unit 14, and any appropriate method is applicable.

[0185] For example, the light guide body 70 may be pro-
vided on the display surface 24 of the liquid crystal display
panel 22 through use of an adhesive or a pressure sensitive
adhesive, or may be directly fixed to a display unit chassis 16
(e.g., to a bezel) in the display unit 14.

Jun. 9, 2011

[0186] (Making Blight Line Inconspicuous)

[0187] As described above, the display surface 24 of the
liquid crystal display panel 22 is provided with the light guide
body 70. This makes it possible to prevent direct light emis-
sion from the hollowed-out region R10, which is not light
transmission via the light guide body 70. Further, this makes
it possible to make a bright line 42, which appears at and
around the boundary line 26, more inconspicuous.

[0188] This will be described with reference to FIG. 4,
which is a view illustrating a cross-sectional configuration of
the display unit 14. The arrow L in FIG. 4 indicates a light
path of visible light, as well as in (b) of FIG. 18.

[0189] As shown in FIG. 4, in the liquid crystal display
device 10 of the present embodiment, the light guide body 70
is provided on the display surface 24 of the liquid crystal
display panel 22 so as to cover the hollowed-out region R10.
Further, each ofthe edge sections (the curved surface sections
72) of the light guide body 70 is formed so as to have a
predetermined curvature.

[0190] Specifically, parts of the light guide body 70 which
parts cover the corresponding bright lines 42 (previously
described with reference to (b) of F1G. 18) appearing at and
around the boundary lines 26 are the curved surface sections
72, respectively.

[0191] Inparticular, parts of the light guide body 70 which
parts correspond to respective widths (D11 and D12 shown in
FIG. 4) of the bright lines 42 are the curved surface sections
72, respectively, each of the curved surface sections 72 having
a curvature.

[0192] Accordingly, when emitted toward a main observer
of the liquid crystal display device 10, visible light (i.e., the
bright line 42) having a higher density at and around an edge
of thelight guide plate 34 (i.e., the edge surface 36 of the light
guide plate) reaches an inner wall of the curved surface sec-
tion 72 of the light guide body 70. Then, light relating to the
bright line 42 is reflected by the inner wall. The light reflected
by the inner wall surface propagates through the light guide
body 70, since the inner wall of the curved surface section 72
has a curvature.

[0193] Asaresult,light emission is not performed such that
only light at and around the boundary line 26 has a higher
density, but is likely to be performed with almost uniform
densities over the entire region of the light guide body 70.
Thus, it is possible to make the bright line 42 inconspicuous
at and around the boundary line 26.

[0194] (Thickness, Curvature)

[0195] Thelight guide body 70 1s not particularly limited in
terms of a thickness and a curvature. For example, the light
guide body 70 may have a thickness of 8 mm and a curvature
radius R of 60 mm, or may have a thickness of 6 mm and a
curvature radius R of 33 mm.

[0196] Note that the thickness of the light guide body 70 is
preferably 4 mm or more and not more than 20 mm. Basically,
the thickness of the light guide body 70 is preferably 10 mm
with respect to 1 mm of the light-emitting region.

[0197] The curvature radius R of the light guide body 70 is
preferably 10 mm or more and not more than 100 mm.
[0198] (Material)

[0199] Thelight guide body 70 is not particularly limited in
terms of a material. The material of the light guide body 70
may be any material, as long as it is a transparent material
having alight-transmitting property and allowing observation
of a space behind the light guide body 70. Such the material
may be either an organic material or an inorganic material.
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[0200] For example, the material of the light guide body 70
may be a transparent acrylic material, because of its transpar-
ency, ease of molding and processing, and the like.

[0201] Note that the material of the light guide body 70 is
not limited to the acrylic material. Instead, the material of the
light guide body 70 may be any organic material such as a
high-molecular material or any inorganic material such as a
glass, as long as the material is transparent.

[0202] (Display Quality)

[0203] Next, withreference to (a), (b), and (¢) of FIG. 5, the
following will describe displays performed by the liquid crys-
tal display device 10 of the present embodiment. Each of (a),
(b),and (¢) of FIG. 5 is a view illustrating a display performed
by the liquid crystal display device 10 of the present embodi-
ment.

[0204] Inthe liquid crystal display device 10 of the present
embodiment, the light guide body 70 having a curvature is
provided on the display surface 24 of the liquid crystal display
panel so as to cover the boundary lines 26 of the hollowed-out
region R10.

[0205] Accordingly, the bright lines 42 are made incon-
spicuous, so that the bright lines are invisible or are hardly
observed.

[0206] Consequently, as shown in (a) of FIG. 5, in a case
where only a display on the liquid crystal display panel 22 in
the display unit 14 is shown, no bright line 42 is observed. As
a result, (i) a boundary between the main display region 27
and the first sub display region 28« and (ii) a boundary
between the main display region 27 and the second sub dis-
play region 285 are hardly recognized.

[0207] Alternatively, as shown in (b) of FIG. 5, it is possible
to show the accessory object 60 together with a display on the
liquid crystal display panel 22.

[0208] Namely, in this case, the shutter liquid crystal panel
52 is bought into a transparent state so as to make the acces-
sory object 60 visible. This causes the main display region 27
to display the accessory object 60.

[0209] Meanwhile, each of the first sub display region 28a
and the second sub display region 285 of the liquid crystal
display panel 22 displays content which is desired to be
shown to the observer.

[0210] Thus, itis possible to display (i) the accessory object
60 via the main display region 27 and (ii) any image via the
sub display region 28 (the first sub display region 28a, the
second sub display region 285).

[0211] Also in this case, no bright line 42 is observed
between the main display region 27 and the sub display region
28.

[0212] Further alternatively, as shown in (c) of FIG. 5, it is
possible to show the accessory object 60.

[0213] Namely, as with the case of (b) of FIG. 5, the shutter
liquid crystal panel 52 is brought into a transparent state so as
to make the accessory object 60 visible.

[0214] Meanwhile, nothing is displayed on the first sub
display region 28« and the second sub display region 285 of
the liquid crystal display panel 22.

[0215] This makes it possible to display the accessory
object 60 via the main display region 27, and leads to a state
where nothing is displayed on the sub display region 28 (the
first sub display region 28q, the second sub display region
28b).

[0216] Also in this case, as well as in the above-described
displays, no bright line 42 is observed between the main
display region 27 and the sub display region 28.
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[0217] As described above, with the liquid crystal display
device 10 of the present embodiment, it is possible to perform
a display in which a boundary between the display regions is
made invisible, i.e., a so-called seamless display.

Embodiment 2

[0218] The following will describe another embodiment of
the present invention with reference to (a) of FIG. 6, (a) of
FIG. 7, etc. Note that the present embodiment is equal to
Embodiment 1, except for features described in the present
embodiment. Further, for convenience of explanation, mem-
bers having the same functions as those explained in drawings
of Embodiment 1 are given the same signs as Embodiment 1
and explanations thereof are omitted here.

[0219] Unlike in the liquid crystal display device 10 of
Embodiment 1, in the liquid crystal display device 10 of the
present embodiment, a hollowed-out region R10 does not
reach any edge of a display surface 24, and the hollowed-out
region R10 is provided as a closed region in the display
surface 24.

[0220] Namely, in Embodiment 1, the hollowed-out region
R10 is provided so as to have a stripe shape extending from (i)
one vertical shorter side of the horizontally-long rectangular
display surface 24 to (ii) the other vertical shorter side of the
display surface 24.

[0221] On the other hand, in the present embodiment, as
shown in (a) of FIG. 7, which is a perspective view schemati-
cally illustrating a configuration of the liquid crystal display
device 10 of the present embodiment, the hollowed-out
region R10 is provided so as to cover a center region of the
display surface 24 and to have a shape substantially similar to
that of the display surface 24. Therefore, the hollowed-out
region R10 does not reach any periphery side of the display
surface 24.

[0222] Further, almost similarly to the hollowed-out region
R10, a light guide body 70 is provided on a center region of
the display surface 24 so as to cover the hollowed-out region
R10.

[0223] Here, in a configuration in which no light guide
body 701s provided on a display surface 24 as shown in (a) of
FIG. 6, which is a perspective view schematically illustrating
a configuration of a liquid crystal display device 10, bright
lines 42 appear along periphery edges of a hollowed-out
region R10, as shown in (b) of FIG. 6, which shows a display
condition of the display surface 24. Namely, a boundary
between a main display region 27 and a sub display region 28
is recognized as a bright line 42.

[0224] On the other hand, in the liquid crystal display
device 10 of the present embodiment, as described above, the
light guide body 70 is provided on a region of the display
surface 24 which region corresponds to the hollowed-out
region R10. In addition, the light guide body 70, shaped in a
rectangle, includes sides each of which is provided with a
curved surface section 72.

[0225] Consequently, as shown in (b) of FIG. 7, which
shows a display condition of the display surface 24 of the
liquid crystal display device 10 of the present embodiment,
no bright line is observed on the display surface 24, and the
main display region 27 and the sub display region 28 are
hardly distinguished from each other.

[0226] This will be summarized with reference to (a) and
(b) of FIG. 8, and (a) and (b) of FIG. 9. Here, (a) of FIG. 8 is
a view schematically illustrating a display performed by a
conventional display unit 14, and (b) of FIG. 8 is a schematic
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cross-sectional view of the conventional display unit 14.
Meanwhile, (a) of FIG. 9 is a view schematically illustrating
a display performed by a display unit 14 of the present
embodiment, and (b) of FIG. 9 is a schematic cross-sectional
view of the display unit 14 of the present embodiment.
[0227] Namely, as shownin(a)and (b)of FIG. 8 and (a) and
(b) of FIG. 9, unlike the conventional display unit 14, the
display unit 14 of the present embodiment includes the light
guide body 70 provided on a region of the liquid crystal
display panel 22 which region covers the hollowed-out region
R10. Therefore, although a bright line 42 is observed on a
region of the display surface 24 of the conventional liquid
crystal display panel 22 which region is at and around a
boundary between the main display region 27 and the sub
display region 28, no such bright line 42 is observed on the
display surface 24 of the present embodiment.

[0228] This is because that, as described previously, the
curved surface sections 72, which are provided for the respec-
tive periphery sides of the light guide body 70, make the
bright lines 42 inconspicuous.

[0229] Note that each of (b) of FIG. 8 and (b) of FIG. 9
shows the configuration in which a shutter section 50 is pro-
vided on a back surface of the liquid crystal display panel 22;
however, the shutter section 50 is not essential.

Embodiment 3

[0230] The following will describe further another embodi-
ment of the present invention with reference to (a) and (b) of
FIG. 10, etc. Here, (a) of FIG. 10 is a cross-sectional view
schematically illustrating a configuration of a display unit 14
in a liquid crystal display device of the present embodiment,
viewed from a side, whereas (b) of FIG. 10 is a view illus-
trating a display condition of a display surface of the display
unit 14,

[0231] Note that the present embodiment is equal to
Embodiment 1, except for features described in the present
embodiment. Further, for convenience of explanation, mem-
bers having the same functions as those explained in drawings
of Embodiments 1 and 2 are given the same signs as Embodi-
ments 1 and 2 and explanations thereof are omitted here.
[0232] Unlike in the liquid crystal display device 10 of
Embodiment 2, in the liquid crystal display device 10 of the
present embodiment, a light guide body 70 is provided on a
sub display region 28 rather than on a main display region 27.
[0233] Namely, in Embodiment 2, the light guide body 70
is provided on the region of the display surface 24 which
region covers the hollowed-out region R10, the hollowed-out
region R10being located in a region corresponding to a center
of the display surface 24 and having a shape substantially
similar to that of the display surface 24. On the other hand, in
the present embodiment, the light guide body 70 is provided
on a region of the display surface 24 which region covers a
light guide plate 34 that has not been hollowed out but
remains. More specifically, in the present embodiment, light
guide bodies 70 (70a and 705) are provided so as to cover
respective regions of the light guide plate 34, which remains
in a frame shape. The light guide bodies 70 are provided on a
front side of the display unit 14, which is shaped in a hori-
zontally-long rectangle. One of the regions of the light guide
plate 34 is in parallel with an upper, horizontal longer side of
the display unit 14, and the other is in parallel with a lower,
horizontal longer side of the display unit 14.

[0234] More specifically, as shown in (a) of FIG. 10, each of
the light guide bodies 70a and 705 is preferably provided so
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as to have a width extending from (i) a corresponding edge of
a display unit chassis 16 to (ii) a position with which the
resulting width covers a corresponding edge of the light guide
plate 34 (ie., a corresponding edge surface 36 of the light
guide plate).

[0235] Further, each light guide body 70, which is shaped in
a horizontally-long rectangle, includes curved surface sec-
tions 72, each of which is the previously-described edge
section having a curvature radius R. The curved surface sec-
tions 72 are provided in respective two horizontal longer sides
of the periphery sides of the light guide body 70.

[0236] Next, with reference to (b) of FIG. 10, the following
will describe a display performed by the liquid crystal display
device of the present embodiment.

[0237] As shown in (b) of FIG. 10, in the liquid crystal
display device of the present embodiment, no bright line 42 is
observed at and around two parallel horizontal longer ones of
the boundary lines of the hollowed-out region R10, which is
shaped in a horizontally-long rectangle, and the bright lines
42 are observed only at and around vertical shorter ones of the
boundary lines. The reason for this is as follows: Regions at
and around the horizontal longer ones of the boundary lines
are covered with the curved surface sections 72 of the light
guide body 70. On the other hand, for regions at and around
the vertical shorter ones of the boundary lines, no curved
surface section 72 of the light guide body 70 is provided.
[0238] When theliquid crystal display device of the present
embodiment is viewed from the front of the display unit 14,
how a frame 17 of the display unit chassis 16 is seen is
different in (i) a part extending along a vertical direction and
(ii) a part extending along a horizontal direction.

[0239] Namely, as shown in (b) of FIG. 10, a horizontal
longer side part 17a of the frame 17 is seen as if the horizontal
longer side part 17a has a smaller width than that of a vertical
shorter side part 175 of the frame 17.

[0240] The reason for this is as follows: As explained pre-
viously, at and around the upper and lower horizontal longer
sides of the display unit chassis 16, the curved surface sec-
tions 72 of the light guide bodies 70 are provided. Accord-
ingly, in the frame 17, the horizontal longer side part 17a is
seen as if the horizontal longer side part 17a has a smaller
width than that of the vertical shorter side part 175.

[0241] This increases a pseudo display area of the liquid
crystal display device 10, thereby making it possible to per-
form an earlier-to-see display.

[0242] (Game Device)

[0243] Next, a game device will be described. The liquid
crystal display device 10 of each of the above embodiments is
applicable to various devices. For example, the liquid crystal
display device 10 of each of the above embodiments is suit-
ably used in game devices, particularly pachinko game
devices (pinball game devices).

[0244] This will be described with reference to FIG. 11. An
example of the game device 90, shown in FIG. 11, can be a
pachinko game device. The pachinko game device includes,
as the information display section 94 in the game board 92,
the liquid crystal display device 10 of each of the above
embodiments.

[0245] In such the configuration, a player of the game
device 90 is the observer of the liquid crystal display device
10. The player can see, in the information display section 94,
(1) content displayed on the liquid crystal display panel 22 and
(ii) the accessory object 60 provided behind the liquid crystal
display panel 22.
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[0246] The present invention is not limited to the descrip-
tion of the embodiments above, but may be altered by a
skilled person within the scope of the claims. An embodiment
based on a proper combination of technical means disclosed
in different embodiments is encompassed in the technical
scope of the present invention.

[0247] (Shutter Liquid Crystal Panel)

[0248] The foregoing has explained the shutter liquid crys-
tal panel for the accessory object 60 by taking the polymer
dispersed liquid crystal panel as an example. However, the
shutter liquid crystal panel of the present invention is not
limited to this example.

[0249] Namely, the shutter liquid crystal panel may be any
one, as long as it can switch between transmission and non-
transmission of light according to the selected display mode
(display or non-display) for the accessory object. For
example, the shutter liquid crystal panel may be a generally-
used TN (Twisted Nematic) type liquid crystal display panel
including a polarizing plate. In the case where the TN type
liquid crystal display panel is used as the shutter liquid crystal
panel, the accessory object 60 can be shielded more favorably,
while the display mode for the accessory object is set to
“non-display”.

[0250] Meanwhile, as described previously, in a light scat-
tering state, the polymer dispersed liquid crystal display can
cause scatter reflection of light or cause the liquid crystal
display panel itself to become brighter. Therefore, the poly-
mer dispersed liquid crystal display can provide a brighter
display thereon.

[0251] Alternatively, the shutter section may be constituted
by other member, without use of a liquid crystal panel.
Examples of such the member encompass a roll type shutter
mechanism and a slide-open/close type shutter mechanism.
[0252] Further, the foregoing has explained the configura-
tion including the shutter section 50 so as to switch between
a visible state and an invisible state (non-shielded state and
shielded state) for the accessory object 60. However, the
liquid crystal display device 10 of the present invention is not
limited to this configuration, and may not include the shutter
section 50.

[0253] 1In such the configuration, the accessory object sec-
tion 18 can be configured so as to be movable (e.g., rotatable)
for switching between the visible state and the invisible state.
Specifically, for example, the accessory object section 18 can
be configured so as to be rotatable (e.g., as a slot roll), and a
display object which is desired to be shown to the observer
can be provided on a surface and/or the inside of the accessory
object section 18.

[0254] Further, explained herein as providing, in the light-
emitting surface of the backlight unit 30, regions for emitting
lights of respective different brightness levels is hollowing
outa region of the light guide plate 34 of the backlight unit 30.
However, how to provide the regions for emitting lights of
respective different brightness levels is not limited to provid-
ing the hollowed-out region. Instead, for example, the follow-
ing configuration, in each of which no hollowed-out region is
provided in a light guide plate, are possible: a configuration in
which reflection patterns of different distributions are printed
on a light guide plate; a configuration in which only a region
of a backlight chassis is hollowed out; and a configuration in
which a surface of a backlight chassis is caused to have
different reflectance levels.

INDUSTRIAL APPLICABILITY

[0255] A liquid crystal display device of the present inven-
tion is capable of switching between (i) a display of an image
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and (ii) a display of an accessory object. Therefore, the liquid
crystal display device of the present invention is suitably
applicable to amusement equipment such as game devices.

REFERENCE SIGNS LIST

[0256] 2 Game device

[0257] 10 Liquid crystal display device
[0258] 22 Liquid crystal display panel
[0259] 24 Display surface

[0260] 26 Boundary line

[0261] 30 Backlight unit

[0262] 34 Light guide plate

[0263] 52 Shutter liquid crystal panel
[0264] 60 Accessory object

[0265] 70 Light guide body (optical member)
[0266] R10 Hollowed-out region

1. A liquid crystal display device, comprising:

a liquid crystal display panel for displaying an image; and

a backlight unit provided behind the liquid crystal display
panel,

the backlight unit including a light-emitting surface includ-
ing at least two regions capable of emitting lights of
respective different brightness levels,

the liquid crystal display panel including a display surface
including regions which correspond to respective said at
least two regions and are capable of performing respec-
tive different displays,

the display surface of the liquid crystal display panel being
provided with an optical member which is transparent
and has a part covering at least a boundary line between
said at least two regions of the light-emitting surface of
the backlight unit, when seen in a plan view, and

the part of the optical member being formed to have a cross
section having a curvature, which cross section is in a
thickness direction of the optical member.

2. The liquid crystal display device as set forth in claim 1,

wherein:

the backlight unit includes a light guide plate;

a region of the light guide plate is hollowed out, so as to
provide said at least two regions capable of emitting
lights of respective different brightness levels; and

the boundary line corresponds to an edge surface of the
light guide plate, the edge surface being created by hol-
lowing out the region of the light guide plate.

3. The liquid crystal display device as set forth in claim 2,

wherein:

the optical member is provided so as to cover the hollowed-
out region of the light guide plate, when seen in a plan
view.

4. The liquid crystal display device as set forth in claim 2,

further comprising:

an accessory object provided behind the backlight unit; and

a shutter liquid crystal panel for shielding the accessory
object, the shutter liquid crystal panel being provided in
a region between the backlight unit and the accessory
object so as to cover the hollowed-out region of the light
guide plate.

5. The liquid crystal display device as set forth in claim 4,

wherein:

the shutter liquid crystal panel is a polymer dispersed lig-
uid crystal panel.
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6. The liquid crystal display device as set forth in claim 1, a radius of the curvature is 10 mm or more and not more
wherein: than 100 mm.
the optical member, which is transparent, has a light trans- 8. A game device comprising a liquid crystal display device
mittance of 80% or more. as set forth in claim 1.

7. The liquid crystal display device as set forth in claim 1,
wherein: BoOR Ok kK
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